The carbohydrate groups of glycolipids and glycoproteins are located on the exterior of the cell membrane of human erythrocytes (Ghamberg & Hakomori, 1973) . Their surface location is of importance in the agglutination of erythrocytes by lectins or specific antibodies, and may also be of significance in the removal of aged cells from the circulation.
The nature of cell-surface .carbohydrate does not remain constant throughout the lifespan of the mature erythrocyte. Changes have been observed in the sialic acid content (Greenwalt & Steane, 1973; Baxter & Beeley, 1975) and in the composition of glycopeptides isolated from the cell membrane (Balduini et al., 1974) . The present work was undertaken to define the overall changes in composition of membrane carbohydrates during aging in vivo of human erythrocytes, and to ascertain whether changes were confined to either giycoprotein or glycolipid, or occur in both types of complex carbohydrate.
Cells were fractionated on density gradients of bovine serum albumin as described previously (Baxter & Beeley, 1975) . After washing four times in phosphate-buffered 0.9 % NaCI, pH 8.0, the cells were lysed and 'ghosts' prepared by the method of Fairbanks e f al. (1971) . Neutral sugars were analysed as described by Chambers & Clamp (1971) . Sialic acid was determined by the method of Aminoff (1961) after hydrolysis in 0.05~-HzS04 at 80°C for 1 h and partial purification by adsorption and elution from Dowex 1 (X8, formate form). Amino sugars and amino acids were quantified after hydrolysis in 3 ~-methanesulphonic acid or ~M -H C~ as described previously (Beeley, 1976) . Glycolipids were extracted from erythrocyte membranes and fractionated on columns of (Saito & Hakomori, 1971 ) or silicic acid (Vance & Sweeley, 1967) . The glycolipids recovered from the membranes of unfractionated erythrocytes accounted for 33 %of the galactosamine, 6 % of the glucosamine, but less than 2 of the sialic acid of erythrocyte membranes. When erythrocyte populations from single individuals were fractionated on the basis of density differences it was observed that there was marked heterogeneity in membrane carbohydrate content. The oldest (most dense) cell fractions contained substantially smaller amounts of sialic acid, galactosamine, glucosamine, galactose and glucose when compared with younger cells ( Table 1) .
The decrease in sialic acid content on cell aging must be mainly attributable to changes in cell-surface glycoprotein, because there is insufficient sialic acid in the glycolipid to account for a change of this magnitude. However, the suggestion that there may also be loss of glycolipid carbohydrate is supported by the observation that less hexosamine was obtained in the glycolipid fractions from the membranes of aged cells than from young cells.
The population of circulating erythrocytes appears to be heterogeneous in both glycoprotein and glycolipid components, loss of carbohydrates contained in both types of molecule being associated with aging in uiuo.
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